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Attention develops throughout childhood and enables adaptive behavior for
meeting daily demands in school and during social interactions. Attention deficit
hyperactivity disorder (ADHD) represents the most common cause of childhood

Keywords

attention impairment. Arriving at an accurate diagnosis is often the central goal of

 ADHD

assessment, and in clinical settings, there is additional emphasis on the need for

 Attention Assessment

assessment to aid in case conceptualization, treatment planning, and progress

 Attention disorders

monitoring. Assessment of ADHD requires parents, teachers and clinical interviews,

 Attention deficit

observation, neuropsychological measures and neurophysiological investigations. Rating

 Attention impairment

scales may be the most useful diagnostic tool in demonstrating attention impairment, but
their utility is limited as such measures do not demonstrate particular impairments. So,
objective measures of attention may be needed to detect more subtle forms of
impairment in children with ADHD. The purpose of the current review was to describe
the different assessment tools of attention impairment in ADHD children in order to
identify the most effective methods of assessment to provide accurate diagnosis and
treatment planning.

Corresponding author: Hazem Alawadli, MSc., Phoniatric Unit, ORL Department, Aswan University, Aswan, 81528, Egypt.
E-mail: dr.hazemsami@gmail.com. Mobile: 00201001184330

Published by Mansoura Medical Journal, 2023

1

Mansoura Medical Journal, Vol. 50 [2023], Iss. 3, Art. 3
124

Alawadli et al.,

to identify the most effective methods of

INTRODUCTION
Attention processes are the essential aspect

assessment to provide accurate diagnosis and

of daily intellectual performance and many

treatment planning.

cognitive functions, like perception, learning,

1. Assessment of ADHD in children

memory, and information processing. Also, they

1.1. Subjective measures:

are important for the acquisition of reading,

A. DSM Criteria for diagnosis

spelling, and calculating [1]. Attention develops

Based on the DSM V-criteria, there are three

throughout

presentations of ADHD:

childhood

and

enables

adaptive

behavior for meeting daily demands in school and

a. Predominantly

inattentive

presentation

presents with symptoms including being

during social interactions [2].
Although attention deficit hyperactivity

easily distracted, forgetful, daydreaming,

disorder (ADHD) represents the most common

disorganization, poor concentration, and

cause of childhood attention impairment [3].

difficulty completing tasks.

Attention disorder may be observed in children

b. Predominantly

with acquired or neurological disorders like

presentation

acquired

Autistic

fidgetiness and restlessness, hyperactivity,

spectrum disorder (ASD), depression, epilepsy,

difficulty waiting and remaining seated,

Tourette syndrome, and Turner syndrome [4].

immature behavior; destructive behaviors

brain

injuries,

leukaemia,

Arriving at an accurate diagnosis is often
the central goal of assessment, and in clinical

hyperactive/impulsive
presents

with

excessive

may also be present.
c. Combined presentation is a combination of

settings, there is additional emphasis on the need

the two other presentations.

for assessment to aid in case conceptualization,

This subdivision is based on presence of at

treatment planning, and progress monitoring [5].
Clinical interviews, questionnaires, and

least six out of nine long-term (lasting at least six
months) symptoms of inattention, hyperactivity–

their

impulsivity, or both. To be considered, the

combination) are common methods to assess

symptoms must have appeared by the age of six to

ADHD core and accessory symptoms [6]. Rating

twelve and occur in more than one environment

scales may be the most useful diagnostic tool in

(e.g. at home and at school or work). The

demonstrating attention impairment, but their

symptoms must be inappropriate for a child age

utility is limited as such measures do not

and there must be evidence that it is causing social,

demonstrate particular impairments. So, objective

school or work related problems [3].

performance-based

measures

(or

measures of attention may be needed to detect

Most ADHD preschoolers present with the

more subtle forms of impairment in children with

combined ADHD subtype. The predominantly

ADHD.

hyperactive impulsive subtype is more common in
The purpose of the current review was

preschoolers

than

in

older

children,

as

to describe the different assessment tools of

hyperactivity tends to decrease with age. The

attention impairment in ADHD children in order

predominantly inattentive subtype, on the other
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hand, is rare in this age group, and inattention

3)

symptoms become more apparent as the child

based specifically on the DSM-V.

grows older ; this may reflect either a true

2.2. Objective measures:

developmental pattern or/ and difficulty in

A. Neuropsychological measures

measuring

childhood.

 Specified batteries of neuropsychological tests

Preschool ADHD persists into school age in 60-

have been proposed as a basis for diagnosis of

80% of cases [7].

ADHD, with particular emphasis on tests of

B. Symptom checklists and behavior rating

executive functioning and working memory. A

inattention

in

early

scales

Interview and other schedules that are

number of neuropsychological tests of attention

Three basic types of assessment measures may be

and executive control, such as the Continuous

used in assessing ADHD:

Performance Task (CPT), have been investigated

1) “Broadband”

measures

of

behavioral

in the diagnosis of ADHD which is quite sensitive

problems, including:

to central nervous system dysfunction. A number

 The Child Behavior Checklist (CBCL) [8].

of disorders can result in impaired performance on

 The Behavioral Assessment Schedule for

the CPT. Reliance on the CPT as a primary

Children (BASC) [9].

diagnostic tool in determining the presence of

 The Strengths and Difficulties Questionnaire

ADHD could result in an unacceptably high

(SDQ) [10].

number of false positives (i.e. over-diagnosis of

All these exist in multiple forms by age and

ADHD). The CPT provides a quick standardized

by informant (parent, teacher or child), none is

method of assessing attention and executive

specific to ADHD and they should not be used to

control. It shows promise in the monitoring of

diagnose ADHD or any other disorder. They can,

treatment response of those with ADHD; however,

however, be an appropriate first step in identifying

further research is needed on its utility in this area

co-morbidities [11].

[16].

2)

Narrow-band

questionnaires

that

are

specific to the symptoms of ADHD

B. Neurophysiological measures
Electrophysiological

measures

such

as

 Conners Rating Scale Revised (CRS-R) is most

event-related

widely used, with versions available for parents,

electroencephalography (EEG) have been used to

teachers and older children (as well as for adults)

study brain processes in children with ADHD for

[12].

more than 3 decades. EEG measures the electrical

 Brown

Attention

Deficit

Disorder

Scale

potentials

(ERP)

and

activity of the brain, allowing researchers to map

(BADDS) for children and adolescents [13].

the level of electrical activity occurring in certain

 Vanderbilt ADHD Rating Scale [13].

brain regions.

 Swanson, Nolan, and Pelham IV (SNAP) [14].
 Childhood

Attention

Adjustment

(CAAS) [15].

Survey

The most consistent finding in the ADHD
electrophysiological

has

been

that

clinical groups of children and adolescents with
ADHD
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literature

demonstrate

increased
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activity, primarily theta (or slow wave) power,

tasks and techniques [21]. Moreover, a meta-

when compared to healthy control groups . The

analysis of neuroimaging studies by Dickstein et

increase in theta activity has also been reported in

al [22] found the daMCC among a short list of

adults with ADHD [17].

brain regions that were hypoactive in ADHD

It has been asserted in the literature that

patients relative to healthy controls.

EEG measures may be used to differentiate

The research into the use of these techniques

between individuals with ADHD who will respond

has been limited to differentiate between those

well to stimulant medication and non-responders.

with

Children with ADHD who respond to medication

techniques are not enough to be used for diagnosis

have been reported to have specific EEG findings,

[23].

in particular, excessive slow wave activity, which

D. Assessment of Attention Components

and

without

ADHD.

Neuroimaging

suggests that they are more cortically hypo-

In the presence of a growing demand for

aroused. Further research and validation are

objective assessment measures, and because

required to establish the utility of these findings

attention is a multicomponential concept, there is

[18].

interest in measures that tap multiple components

C. Neuroimaging

of attention. Heaton et al. [24] highlighted that

The primary neuroimaging techniques are

being able to assess multiple components of

magnetic resonance imaging (MRI), functional

attention to demonstrate both strengths and

magnetic resonance imaging (fMRI), diffusion

weaknesses is advantageous. Through assessment

tensor

of

imaging

(DTI),

positron

emission

multiple

types

of

attention,

significant

tomography (PET) and single photon emission

impairment in one or more areas can be elucidated.

computed

Structural

There has been frequent agreement between

neuroimaging (i.e. MRI) can be used to assess

researchers that sustained attention is impaired in

differences in brain structure, such as total brain

children diagnosed with ADHD [25].

tomography

(SPECT).

volume or the size of specific regions of the brain.
Functional

neuroimaging

techniques

Since developmental trends in sustained

(fMRI,

attention exist in non-impaired children, there is

SPECT and PET) can also look at differences in

interest in the ability to assess for deficits of

regional cerebral blood flow [19].

sustained attention [26]. They noted that although

Regionally, the most consistent theme that

a few sustained attention measures exist, usually in

has emerged has been the repeated finding of the

the form of some kind of objective continuous

dorsal anterior mid-cingulate cortex (daMCC)

performance task requiring signal detection, more

dysfunction. The daMCC normally has key roles

research on assessment of sustained attention in

in attention, cognition, motor control/response

children is needed. Chan et al. [27] criticized the

selection,

and

use of traditional continuous performance tasks,

feedback-based decision-making [20]. Numerous

which provide information on only the sustained

fMRI, PET, and ERP studies have reported

attention component, because children may not be

motivation,

error

detection,

daMCC hypofunction in ADHD, using various
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able to employ the same engagement in these tasks

with ADHD who had never been medicated with

as adults.

stimulants. The boys with ADHD performed

Manly

[28]

noted

that

continuous

performance tasks are a unique contribution to
assessment,

but

highlighted

the

significantly worse on sustained attention tasks
compared to age and IQ matched controls.

potential

Subsequently, several other researchers have

advantage that could be gained by demonstrating

demonstrated similar discriminative properties of

shared variance on more than one sustained

the TEA-Ch among children with and without

attention task in a battery, as opposed to one task

attention problems. In the first study using the

alone. The Test of Everyday Attention for children

TEA-Ch in the United States, Heaton et al. [24]

(TEA-Ch) is one such battery that is able to

noted that the TEA-Ch was able to significantly

provide assessment of performance related to

distinguish between a group of 63 children with

multiple components of attention.

ADHD and a non-ADHD group of 23 children on

With the introduction of the TEA-Ch by

subtests of sustained attention and attentional

Manly, et al., [6] a new opportunity in research on

switching/control. Hood et al. [29] found that

children’s attention arrived in the field of attention

when comparing a group of 15 children with

assessment. The TEA-Ch is a nine subtests of

ADHD with a group of 16 age, sex, and IQ-

performance tasks battery, which have received

matched non-ADHD children, the children with

praise to children for having the appearance of

ADHD performed worse on subtests of sustained

games, that may rise effortful contribution in

attention. In a similar study, Sutcliffe et al. [30]

assessment [27]. TEA-Ch is one of the only

found that a group of 18 children with ADHD

objective assessment batteries available that is

when compared to a group of 18 non-ADHD

designed to measure more than one construct of

children performed significantly worse on subtests

attention while excluding measurement of other

of

constructs such as verbal skills and executive

switching/control. More recently, Chan et al. [27],

functioning [24].

in an attempt to validate translated versions of the

The TEA-Ch consists of nine subtests, each

sustained

attention

and

attention

TEA-Ch in China, demonstrated a significant

measuring one type of attention: selective,

impairment

attention

sustained

sustained attention with a clinical group of 22

attention. Utilizing a structural equation model of

children with ADHD in comparison to a group of

the TEA-Ch revealed a goodness of fit, where the

22 non-ADHD children. It appears that the

latent

attention,

subtests of the TEA-Ch have demonstrable ability

sustained attention, and attentional control) each

to discriminate between children with and without

linked to only one factor (subtests of the TEA-Ch)

ADHD. It follows then, that an objective measure

in the three-factor model [6].

of attention such as the TEA-Ch with potential to

control/switching,

variables

and

(selective/focused

of

performance

on subtests

of

The TEA-Ch appears to be sensitive to the

discriminate between clinical and non-clinical

measurement of sustained attention. Manly et al.

groups has power in predicting the presence or

[4] administered the TEA-Ch to 24 boys diagnosed

absence of an ADHD diagnosis.

Published by Mansoura Medical Journal, 2023
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2.3. Subjective versus Objective measures

behavior and symptom rating scales are the most

In a review of evidence-based assessment

useful diagnostic tool in demonstrating attention

practices, Pelham et al. [5] recommended

impairment, but that their value is limited in that

traditional behavior and symptom rating scales for

such measures do not determine particular

clinical evaluation of ADHD because they are

impairments. On the other hand, objective

relatively efficient and cost effective for the

measures as continuous performance tasks are able

clinician and client. However, these measures are

to assess multiple types of attention and can detect

subjective in nature because they rely on the

more subtle forms of impairment in children with

opinion of a parent or teacher. They further

ADHD. So that, the use of both measures is

suggested

beneficial to provide accurate diagnosis and

that

lengthy

structured

clinical

interviews, global assessments of impairment, and

treatment planning.

most observational assessments are not necessary
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